CONTEXT AND OBJECTIVES: The new social panorama resulting from aging of the Brazilian population is leading to significant transformations within healthcare. Through the cluster analysis strategy, it was sought to describe the specific care demands of the elderly population, using frailty components. DESIGN AND SETTING: Cross-sectional study based on reviewing medical records, conducted in the geriatric outpatient clinic, Hospital de Clínicas, Universidade Estadual de Campinas (Unicamp). METHODS: Ninety-eight elderly users of this clinic were evaluated using cluster analysis and instruments for assessing their overall geriatric status and frailty characteristics.
INTRODUCTION

According to data published by the United Nations Population
Fund, by 2050, 22% of the world population is projected to be 60 years of age or over, and 16% is likely be 65 years of age or over. 1 An estimate from the Brazilian Institute for Geography and Statistics has shown that the percentage of the Brazilian population aged sixty years or over grew from 9.1% in 1999 to 11.3% in 2009. In 2000, 1.8 million people in Brazil were aged 80 years or over. However, by 2050 this figure may reach 13.7 million. 2 Currently, the resources available to cater for the demands of this age group are limited, both quantitatively and qualitatively, in terms of facilities, specific programs and appropriate human resources. 1 As populations age, one of the greatest challenges for healthcare policy is to strike a balance between support for selfcare (people looking after themselves), informal support (care from family members and friends) and formal care (health and social services). 3, 4 Against this background, non-communicable chronic diseases (NCCD), which increase in incidence and prevalence as a population ages, are an important cause of mortality and morbidity both in developed and in developing countries, thus leading to worse quality of life for elderly people. 3, 5, 6 Furthermore, such diseases are associated with a high financial cost and with functional and cognitive deficiencies. 3, 7, 8 NCCDs currently account for approximately 70% of the disabilities among the elderly in Brazil, where the disability-free life expectancy is 59.8 years, 12
years less than the total life expectancy. 2 Since functional losses tend to become more accentuated with advancing age, the number of people in older age groups in which there is a greater prevalence of functional decline and a greater demand for care is expected to increase. 7, [9] [10] [11] Based on this information, healthcare for the geriatric population must be planned using data that allow risks, possible actions and estimates of costs to be evaluated concisely and objectively. 8 Ideally, these instruments need to be both easy to apply and suitable for assessing the vulnerabilities of this population, such as their functional and cognitive disabilities, the prevalence of chronic degenerative diseases and the need for pharmacotherapeutic support. 12 Hence, public policies for care for the elderly can benefit greatly from using constructs to evaluate clinical, psychological and social characteristics that simultaneously represent the major geriatric syndromes and the more recently studied aspects of senescence and senility. 8, [12] [13] [14] The purpose of this study was to identify groups of elderly people at the geriatric outpatient clinic of Hospital de Clínicas,
State University of Campinas (Universidade Estadual de
Campinas, Unicamp), using a cluster analysis approach based on components associated with frailty syndrome. Through evaluating this type of profile, it might be possible to draw up strategies of greater efficiency for preventing and treating diseases and intercurrent events affecting these elderly individuals, thereby ensuring that they have greater functional independence and autonomy, and to provide guidance and assistance to families and caregivers about the type of care that should be provided for these patients.
3,13,15
OBJECTIVE
The objective of this study was to delineate profiles of elderly people with NCCDs by using the strategy of cluster analysis, based on cognitive status, depressive symptoms, functional capacity to perform activities of daily living (ADLs) and instrumental activities of daily living (IADLs), and the quantity of comorbidities.
METHODS
The data came from the medical records of patients registered 20 These scales are used regularly on all the elderly individuals followed up at this service, initially during the first visit and then annually by physicians trained by the team that supervises care provision in the Geriatric Outpatient Unit.
Comorbidities and medications used were recorded numerically. Data relating to ADLs and IADLs were assigned scores from 0 to 6 and 0 to 7, respectively; one point was assigned to each activity that an individual was unable to perform independently (the higher the score was, the greater the degree of functional dependence for the parameters evaluated was).
Depressive symptoms were evaluated by means of the GDS, such that a cutoff of ≥ 6 was taken to be suggestive of depressive (P < 0.05) was defined for all the statistical tests.
The following variables were used to study the cluster profiles in the sample: gender, age, number of diseases, number of medications, functional status, cognitive status and depressive symptoms.
Partition cluster analysis was then used to establish the number of groups that should be formed. Using the distances between individuals and between groups for each of the above variables, clusters were formed in such a way that the distances between members of the same cluster were as small as possible and the distances between the centers of the clusters as large as possible. Because of the size of the sample, the hierarchical method proved to be unviable. The partition method was therefore chosen, and it was decided a priori to create 2, 3 and 4 clusters.
RESULTS
Although the differences were not statistically significant, there was a predominance of men among the elderly people aged between 60 to 79 years (58.8% men versus 41.2% women) and a predominance of women among the most elderly (≥ 80 years) (41.2% men versus 57.8% women; P = 0.117) ( Table 1 ).
The majority of the sample (88.3%) consisted of individuals who had had up to four years of formal education or were illiterate. There was no statistically significant difference between the genders. Only seven individuals had had five or more years of formal education.
In the total population, the mean number of diseases and mean number of medications used were 6.5 ± 2.26 and 5.7 ± 2.38 per person, respectively; no statistically significant differences in these figures were observed when the population was stratified accord- Table 2 ).
The data for functional assessment, which were estimated using the ADL and IADL scales and divided into categories, revealed greater functional impairment among women, such that 5.88% of the women and 12.50% of the men presented two or more ADL impairments Cluster analysis showed that the model with four groups yielded the smallest distance between individuals with similar characteristics and the greatest inter-group distance (R 2 = 0.318). The variables that contributed the most to the formation of clusters were the numbers of impaired functions determined on the ADL and IADL scales, cognitive impairments and the number of medications used. and mean comorbidity score of 7.1). Cluster 4 was composed of fewer elderly individuals in whom cognitive deficits were very common, who presented little functional loss on the ADL and IADL scales and who neither had many comorbidities nor used many medications regularly (mean age 78.5 years, cognitive impairment in 89.6% and mean comorbidity score of 7.4).
DISCUSSION
Recognition of the fact that a population is aging results in the need for practices associated with "healthy aging" and allows public health authorities to analyze possible policies for intervention, disease prevention and maintenance of wellbeing.
The scope of such practices and policies is not limited exclusively to the biological aspect of care but prioritizes multidisciplinary attention to quality of life, mental health, social support networks and the process of adapting to the circumstances associated with the transition to old age.
3,4,15,21,22
The development of disabilities at the end of life has been well characterized, and recognition of functional losses as an unfavorable outcome to be prevented shifts the focus from diseasecentered care, which is usually provided in the form of specialized medical care, to global care aimed at ensuring maintenance of wellbeing. 3, 8, 9, 11, 13, 15, 21 Thus, although development of profiles identifying groups that are at most risk of functional impairment may not be of immediate relevance to family members, physicians or caregivers, whose attention is focused on the individual, it allows strategies for care of the elderly to be planned. More recently, studies have correlated vulnerability and functionality to the concept of frailty among the elderly. [23] [24] [25] 47 From the perspective of geriatrics and gerontology, frailty constitutes an important clinical condition characterized by homeostatic imbalance and loss of physiological reserves, resulting from the action of multiple stressors and predisposing social and genetic factors. 23, 26, 28 There is no definitive consensus about the standard methodology for classifying frailty. Fried at al. proposed a strictly biological model that used the criteria of unintentional weight loss, exhaustion, decreased hand grip strength, low level of physical activity and reduced gait speed. 28 Another proposal for classifying frailty is based on the frailty index introduced by Rockwood et al. 23 Additionally, this index consists of a multidimensional model in which the phenotype is considered to be the sum of multiple deficits, including clinical disorders, disabilities, psychological disorders, cognitive disorders, imbalance and sensory abnormalities. This concept was the basis for supporting the objective of the present study. the parameters used in these studies included depressive symptoms, grip strength, cognition and self-perception of health. 12, [34] [35] [36] The ability to directly modify the criteria used in stratifying the profiles allows the methodological design to be adjusted to suit the focus of the analysis. 35, 36, 38 In the present study, the components proposed for the clusters analyzed used parameters that can be easily applied in a clinical setting, and allow overall geriatric status and the indexes related to frailty in the elderly to be assessed at the same time. This is an approach used to plan prevention or intervention measures aimed at reducing unfavorable clinical outcomes. 12, 38 The analysis therefore included variables described in connection with senility and frailty (age, cognitive abilities assessed on the MMSE scale, presence of depressive symptoms measured on the GDS scale, ADL and IADL functional statuses, number of comorbidities and number of drugs used regularly) to define significant profiles. [9] [10] [11] 22, 23, 39 The results revealed that there were clusters made up of only four individuals, a number that was too small to allow inferences to be made correctly. Clusters 2, 3 and 4 were considered to present greater significance, since the number of elderly individuals in these clusters was higher. This study identified groups with specific care requirements that would reduce the limitations and loss of quality of life resulting from both disabilities and cognitive deficit. 15, [40] [41] [42] [43] Maintenance of functional status is related to subjective wellbeing, self-efficacy and greater resilience and should take priority over primarily clinical and medical approaches. Studies have shown that functional losses can be reversed or minimized through approaches that modify living habits and training for ADLs and IADLs, with positive consequences for self-perception of health. 14, 15, 21, 40, 41, [43] [44] [45] It should also be noted that the presence or otherwise of a cognitive deficit should be taken into account when planning care actions, as this is an important parameter in overall geriatric assessment. 41, 42, 46 Recent studies have shown that, regardless of whether cognitive impairment is a cause or an effect, it is associated with frailty among the elderly. 39, 42 The large percentage of individuals (59.0%) with an MMSE score of either less than or equal to 19 among illiterate members of the study population or individuals with less than one year of education, or less than or equal to 23 among those with more than one year of education, suggests that cognitive decline may exist among this elderly population and that there is a need for additional neuropsychological assessment. There is a known inverse relationship between age and cognitive function, i.e. the older the age group is, the lower the MMSE score will be. The prevalence of the syndrome of dementia tends to increase with age, ranging from 1% to 5% at 65 years of age and increasing to 20% at 80 years and 45% in individuals over the age of 80. Furthermore, it is important to recognize the initial symptoms of cognitive impairment before starting pharmacological treatment and rehabilitation procedures. 15, 46 One possible criticism of the present study is that although a limited number of years of education does not have immediate functional implications, it is a limiting factor in cognitive assessments on these individuals. Irrespective of this, identification of groups with preserved physiological function, but with cognitive deficit, allows these groups to be characterized and the requirements for rehabilitation and maintenance of functional capacity in these groups to be predicted. For clusters 3 and 4, it is important to take into consideration any requirements that elderly individuals with disabilities relating to these deficits may have with regard to support from family members and caregiver networks.
Another weakness of this study was its cross-sectional observational nature and the fact that it was based on an analysis of medical records. The lack of longitudinal follow-up of the population sample meant that the progress of each patient's condition could not be analyzed. A follow-up would have made it possible to identify clinical outcomes within each group and intergroup mobility resulting from increasing patient age and from adaptation and intervention measures. Further studies are required to elucidate these issues.
In this study, we describe cluster analysis as a methodological approach based on characteristics associated with major geriatric syndromes for recognizing at-risk groups in a sample. This methodology is proposed as a tool for health managers to use in planning healthcare interventions. Ideally, further longitudinal studies repeating the strategy described here and using the frailty phenotype defined by Fried et al. should be carried out. 28 
CONCLUSION
These data characterize the profile of this population and can be used as the basis for developing efficient strategies aimed at diminishing functional dependence, poor self-rated health and impaired quality of life.
